Estimating Merchantable Volume and Stem Residue in Four Timber Species:  Ponderosa Pine, Lodgepole Pine, Western Larch, Douglas-Fir by United States Department of Agriculture, Forest Service
Utah State University 
DigitalCommons@USU 
Forestry U.S. Government Documents (Utah Regional Depository) 
1977 
Estimating Merchantable Volume and Stem Residue in Four 
Timber Species: Ponderosa Pine, Lodgepole Pine, Western Larch, 
Douglas-Fir 
United States Department of Agriculture, Forest Service 
Follow this and additional works at: https://digitalcommons.usu.edu/govdocs_forest 
 Part of the Other Earth Sciences Commons 
Recommended Citation 
United States Department of Agriculture, Forest Service, "Estimating Merchantable Volume and Stem 
Residue in Four Timber Species: Ponderosa Pine, Lodgepole Pine, Western Larch, Douglas-Fir" (1977). 
Forestry. Paper 24. 
https://digitalcommons.usu.edu/govdocs_forest/24 
This Report is brought to you for free and open access by 
the U.S. Government Documents (Utah Regional 
Depository) at DigitalCommons@USU. It has been 
accepted for inclusion in Forestry by an authorized 
administrator of DigitalCommons@USU. For more 
information, please contact digitalcommons@usu.edu. 
ESTIMATING MERCHANTABLE 
VOLUME AND STEM RESIDUE 





James L. Faurot 
NAL 
USDA Forest Ser vice 
Research Paper INT-196 
November 1977 
ESTIMATING MERCHANTABLE 
VOLUME AND STEM RESIDUE 
IN FOUR TIMBER SPECIES: 





INTERMOUNTAIN FOREST AND RANGE EXPERIMENT STATION 
Forest Service 
l . S. Department of Agriculture 
Ogden, Utah H4-l01 
THE AUTHOR 
JAMES L. FAUROT is an Associate Professor at the School of 
Forestry, University of Montana, Missoula. His early 
work was involved mainly in the area of forest engineer-
ing. More recently he has moved into the mensurational-
silvicultural aspects of second-growth timber management. 
ACKNOWLEDGMENTS 
The author thanks Champion Timberlands, a division of 
Champion International Corporation, for supplying the data 
from which the tables were prepared; and more specifically, 
Robert Symes, Procurement Manager, who meticulously col-
lected the data. 'Patricia Andrews, Intermountain Statioll, 
deserves special credit for her efforts in developing, under 
severe time constraints, the fundamental computer programs 
that were required for the project. Michael Marsden. statis-
tician, Intermountain Station, also contributed significantly to 
the development and evaluation of statistical procedures used 
in this work. 
The project was funded jointly by the Montana Forest and 
Conservation Expe iment Station and the USDA Forest Service, 
Intermountain Forest and Range Experiment Station, Ogden, 
Utah. 
RESEARCH SUMMARY 
Presents tables and equations for estimating total cubic volumes 
"Of wood, wood residue, and .bark for pondero!:i a pine, lodgepole pine, 
western larch, and Douglas-fir. Tables represent second-growth 
trees 80 years old or less, ranging in size from 1-112 inches d. b. h. 
to the maximum diameter measured for the respective species. The 
equations and tables provide a means for estimating wood a nd ba rk 
residue volumes from tops, bole sections, and smaller submerchant-
able ste ms. Tables and equations can also be used to esti mate lotal 
cubic volume for the size classes , s peC ies , and locale sampled. 
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Estimates of tree volume, based 011 diameter. height, and species. provide the 
foundation for many forestry pract i ces . Recent interest in volumes of forest residues. 
rapidly changing utilization practic£"s, ~_f\d. an accelerated need to manage second-growth 
stands of timber have created a demand fol' t:.!bles that indicate not only the volume of 
wood in the merchantable part of a stem, but also the vo l llmes of wood and bark in the 
nonmerchantable part s , and in stems smaller than the preva iling merchantability standard . 
The accompanying tables (appendix) have been prepared mainly for the purpose of 
predicting stem resjdue volumes that may resul t from thinning or harvesting. The trees 
selected for the s tudy do not exceed 80 years of age, and so may represent stem devel-
opment in unmanaged second-growth stands . Minimum tree diameter is 1- ; /2 inches d. b . h. 
(o .b . ) and the maximum diameter varies by species, given the constraints of age and 
growing site. The s ample trees were obtained from selected stands on both public and 
private lands in western Montana and include a broad range of growing conditions . Only 
dominant and codominant trees were measured, and no trees were selected that showed, 
from ring examination, marked periods of suppres s ion . 
METHOD OF STEM MEASUREMENT 
All measurement s wer e made on felled trees as shown in figure 1. The total height 
and d. b . h . (0. b.) o f each tree were determined first . To el iminate the problems of 
d isproport iona t e measure in using a fixed bolt length , the tree was then divided into 
s ix segment s o f equa l l ength for further measurement . A diameter tape was used to 
measure d iamet er out side bark at the base of each segment . Bark thickness at the base 
of each s egment wa s measured us ing a Swedish bark gage . At thick-barked section the 
bark gage measur ement wa s augmented with an axe cut, the thickness then measured with 
an engineer I s scale . A min i mum of three bark-thickness measurements were made at the 
base o f each s e gment and the a verage value was determined. An additional measurement, 
inside bark, was made a t an assumed s tump height of 1 foot above the average ground 
l evel . All diameter and bark-thickne s s measurements were recorded to the nearest tenth 
o f an i nc h . Tot a l tree hei ght was measured to the near est foot. The segment lengths 
were convert ed to i nches and measured to the nearest inch . 
D. o. b. and d. i. b. 
base each segment . 
51-56 
• Length, each of 
six equal segments. 






Pigure 1. --Stem mea8urement8 t hat de8cribe diame ter and height f or each sample t ree . 
De8ignat ed 8egments, sn' divide the to tal tree hei ght i nto 8ix equal segments. 
BASIC VOLUME COMPUTATION 
PROCEDURES 
Ste. Total Wood Vola.e 
The volume of the middl e four truncated segment s of each tree was obtained by treat-
ing the segments as a cone fru s t r wn, whi Ie the top segment was treat ed a s a cone. The 
volume of the bas e segment was obtained by cal culat i ng the stump volwne as a truncat ed 
cone and adding it to the remaining segment volume . The i nside bark diameter wa s 
obtained by subtracting double bark thickness from d.o.h. All segment and tree volume s 
were developed from a computer program specifically written for the da t a . The volumes 
were calculated in cubic f eet for the entire stem, ins ide bark, including the s tump and 
top . 
Top Vola._ Abo._. Specilled Dla.eter 
Top volume i s defined as the volume, ins ide hark, of that portion of the s t em 
above a spec ified minimum top d . i. b . • ranging from 2 to 8 inches. For trees in which 
the specified minimum top d i ameter occurs low i n the tree ( for e xampl e , an 8 -inch min-
i mum top diameter in a 9-inch d.b . h . tree), top volume is f urther l i mit ed t o that 
portion of the stem above an 8 - f oot bol e sect i on . Utili zat i on of a t l ea s t an 8-foot 
section above the s tump is a ssumed , r egar dles s of d iamet er . 
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Figta'e 2. --Top volume, de fined as the volwne above a specified min-
imum diameter , varies "nth diameter of the tree and t otal height 
of the t ree . IZZu8trated i s the relationship between these 
van ab les fo Y' ponde rosa pi ne . 
Top vo l umes wer e ca l cu lated by means of the same comput er pr ogram tha t was used to 
ca l culat e tot a l stem vo lumes. Us ing the sC'gment lli ameters and bark thicknesses recorded 
f or the tree , the minimum top-d i ameter posi tion on t he stem was ca lculated. Volumes of 
a ll full segments abov e thi s point, plus th e vo lume of a par tial segment immediately 
above minimum t op d iamet er, wer e aggr egated to detemine top vo l ume . Top volume is a 
func ti on of tre e diameter and height, as i llu s trat ed in figure 2. 
Bark Thickness 
Bark th ic kne s s wa s obta ined using the measur ed values a s r ecorded from th e field 
sampl e. lIowever , becaus e of the excessivel y thick hark at the tree base, on l y the 
measur ement s o f tne upper fi ve segment s were used. 
Gross Bark Volume 
Gr os s bark vo l ume is defined as the bark vo lume for the ent ire stem wit hout a l l ow-
ance for fi ssure or void vo lume. The val ue was obtained for eac h tree by s uhtract i ng 
t he vo lume in s ide bark from th e vo l ume out s i de bark. The volume i n each case was ca l-
c ul ated in the manne r previous l y de sc r ibed for th e cal cu l ation of stem vo l ume . Because 
d .o. b . a t stump hei ght was not obtained duri ng t he fie I J measurement s , t hat part icu 1 ar 
va l ue was es timat ed f r om the bark-thickness equa t ions deve l oped for eac h spec i es. 
Stump Diameter - D.B.H. Relationship 
The reI a t ions hip between diameter a t s t l!mp hei ght , i . b., and d i ameter a t breast 
height , o . h .• was ob t ained for each tree usi ng the infonation obt ained from fie l d 
measur ement s . 
METHODS OF REGRESSION MODEL 
CONSTRUCTION 
The deve l opment of the models for table const ruct ion proceeded in f our steps: 
(1 ) se l ec tion of the independent vari ables, (2) graphic ana l ysi s , (3 ) regress i on ana l -
ys i s, a nd (4) f inal se l ec tion of the mode l. 
Development 01 Tables 
The regressions and resulting table s wer e pr epar ed specifica ll y to make use of 
measurement s that a r e commonl y obtained under fi e ld conditions. With this in mind, 
diameter breas t height, outside bark (d .b . h., o.b.), and tot a l height were used as 
fundamental i ndependent va riables for all s t em . t op, and bark vo lume est imates. Diam-
e t e r out side hark was used to pr edict bar k thickness . again becaus e of t he r e l ative 
simplicity of fi e ld mea s urements . Stump diame t er, L b .• one o f th l mea s urements taken 
during the data collection, was used as t he independent variable i n deve loping the 
d.h . h. -stump diameter equations. 
Random samples, var yi ng from 10 to 20 pe,r een t of the total number of observations 
i n each data set , wer e dr a wn for gr a phi c anal ys i s. These anal yses pro': ided insight s 
for the se l ection of the form of the var iables, from which one or more models wer e 
postulated. Stepwise. lea s t squares multipl e r egr ession t ec hn iques, using the improve-
men !. in the "F" s tati s tic as a delimiter, were used to deve l op the mod els . When more 
than one model seemed s tat istica ll y appropr iate , an ex amination of t he re~ j duals was 
helpfu l in se lec ting the final model . 
With the exception of the s tand vo lume equa t ions, a ll vo lume pr edictions i ncorporat e 
logal'ithmic model s . Logarithmic expressions for the est imation of tree stem vo lume 
have been widel y used s ince 1933. when the me thod was propos ed by Schumacher and Hal l 
(1 933). Inve s t igator s in other fie l ds have 1 i kewise found t he procedure use ful 
( Ba s kerville 1972; Zar 1968). 
Two characteristics are conunon when describing functional relationships be t ween 
tree or s t em size and volume. Firs t, these relationships are nonlinea r; and secorrd, 
t~e va r iation within size c lasses is neither cons tant nor directly pr oport i ona l t o tree 
size . When the da t a a r e plotted on logar i thmic paper, the form may appear as a st r aight 
I ine with a r educed heterogeneity of vari a nce . The coefficients o f the r esultin g log 
I inear model can be es tima t ed by t he method of least s qua r es. 
To provide com!':t rative s tati s tics, the tables i ncor por ating l ogarithmic models in -
clud e expr ession,; o f mean error, average bias, and average deviations , a ll expr essed in 
per cen t age. rhese expr essions indi ca t e the relat ive reliability of the t a bl es with 
which they a r e a ssoc iated. 
Per ce nt average is obtained as fed lows: 
100(E Yi - E Yil!E Yi 100 (Y - r)/v 
Development of Stand Volume Tables 
St and vo lume tables a r e usually developed from multiple-stand samp l es. The tah l es 
in c l uded her e a r c based upon si ng l e - s tem vo lume equa tions whi ch , when ex t ended. pr o-
v ide the t abu l a r va l ues . The pr ocedure used in the deve lopmen t of the equati ons con-
si.:tted of r eg r essi ng t ota l s t em volume agains t the product o f basa l area a nd t ota l 
height for each tree. The i nt e r cept t e r m was dropped and the re gres s ion coe ffi c ient 
was used as an es ti ma t e of cy l indr ica l form fac t or. Because the form factor dec r eases 
with inc r easing d.b.h., the fac t o r used t o develop the tahles represents those trees 
in the diame t e r c la ss i nt erval of -l to 10 inches . The tabul a r va l ues are oh t a in ed by 
the formul a: 
V KBH 
whe r e V tota l s t and vo lume 
where f orm factor Yi sum o f arithmetic es t imat es 
Yi sum o f observation s 
y mean o f a rithmetic es ti ma t es 
y mean o f obser va ti ons 
~Ican erro r, expressed in percentage, i s an indication of the average vari a tion of 
the sample. E.'<pr essing the;: deviation in percentage tend s to overcome the inherent 
probl em of hete r ogeneous variance. The procedure for calculating the mean error i s : 
[ i~I ( (Y i - Yi l I00/,( i) 2/ n- k- lf 
.... ·here Yi obse rved va 1 ue 
Yi arithmeti c es timated v;t l ue 
n - nwnber of obscr va t ions i n the data set 
numher o f ind ependent variables in the mode l 
Ina smuch a s bia s i s inc luded in the calculation, the va l ue obt a ined i s always somewhat 
l a r ger han if an unbia s ed procedure had been used initiall y . From an interpretive 
s tandpoint. the percen t mean error i s ana l ogous to the usual s tand ard error (deviation) 
o f re~ res s ion . 
Although not a.ppropriate from a pure l y sta ti s ti ca l sense , average percent devia tion 
prov ides an es timate of the average devia ti on of the indi v idua l observati ons from th e ir 
respec tive . mean s . In ~he.pas~ the va lue ha s often accompani ed vo lume tahles to provide 
th e user ",'1th a rough IndIcation of var i abi l it y. Average percent deviation i s always 
l ess tha~ mean err~r, heing approximate l y 75 percent that o f mean e r1ror, dependin g upon 
the ma gnitude o f bia s . Average deviat i on eq ual s 
i = I 
Btl basal a r ea of the s tand mult i pli ed by the average hei~ht o f th e trees 
samp led for basa l a rea. 
The factors for the four s pecies are: 
Species 
Ponderosa pine 








The only published stand volume table s existing for the spec i es a nd loca l e in -
vo lved in thi s study are for lodgepole pine Leole 1971). A compari son between the two 
tab l e s s hows remarkable agreement, s ugges ting that the approach used here is worthy of 
application for the other s pecies until s uch time as conventiona l s tand volume tables 
are deve loped. 
TABLES FOR VOLUME ESTIMATION 
The Tables 
In the appendix of thi s paper, vo lume estimation tabl ~s are pre sented f or four 
spec i es --pondero sa pine, lod gepo l e pine, western larch, and Oouglas-fir. In al l 
tables, di ame ter classes indicated are based on midpoint measurements; e . g., the 6-i nch 
c lass includes tree s 5 .5 through 6 . 4 inc hes i n d iamet er. The tables inc l ude: 
1. Standa.rd voZume tabZes:--These table s conta in es timates of t otal gross cub ic-
foot wood volume for the entire stem, inside bar k, inc luding s tump and top . They a r e 
intended for use as standard volume t ab l es . 
2. Top lJolwne tables.--Top volume tables are included for specified mi n imum top 
diameters , inside bark, from 2 to 8 inches. Top volume refers to total gross cubic-
foot wood volume of t he portion of the stem above the specified dLjmeter. Additionall y, 
where specified minimum top diamet er approaches tree d . b.h., top volume is limit ed to 
that portion of the 5tem above an 8 - foot "merchantable" stem sec tion. 
3. CrOBB bark lJolwne tables. --Gross bark volume is t he total cubic-foot vo l ume of 
bark for the ent ire s tem, including stump and top, without reduction for void space. 
4. Double bark thickness tables. --These tahle5 are inCluded to aid in the estima-
tion of wood and bark residue contained in pieces of the s tem, rather than the entire 
stem or top . The es timates are based upon the inside and out side bark field measure-
ments of the upper f i ve tree segments. 
5. Stwnp diamet~r-d. b . h . relationship tables .--These table s indicate the relation-
ship between st ump diameter, inside bark, and tree diameter at breast height, outside 
bark. They are use ful in reconstructing stem or stand parameters from stump measurement s. 
6. Stand volwne tables . --These tables contain estimates of the total cubic-foot 
vo lume of a stand (or component of a stand, such as a given stor y in a multistoried 
s tand) in cubic feet per acre , for basal a r ea and dominant tree average height corre-
spond ing to the s t and or s tand component for which basal area was obtained. 
Applications and Limitations 
Tables of the kind represented here are empirically developed, and the tabular 
va lues are e s timated averages for each size class. The fact that the values are aver-
ages s uggests that the tablp o:. are appropriate only when appl ied to relatively large 
numbers of observation s , ... i rh ln the range of the sour ce data. The tabular values have 
been extended approximately twCJ diameter and height c l asses beyond the range of the 
sample data. Extrapolation beyond the data range is ill advised, particularly toward 
the uppcr limit s of the diameter c lasses because of the limited number of trees 
repr esented in thos e c lasses. 
Ilsers of the s t and volume tabl es shou ld be aware that , in multistoried or in mixed 
s tand s , vo l umcs can be obtained by identifying and measuring each stand component, then 
s ummin g these partia l vo lumes to obta in the es timated total volume. 
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l.--Total cubic volume, inside bark, including stump and op--
ponderosa pine 
2.--Top cubic volume, inside bark (2-inch top di?meter)--pon derosa 
~.--Top cuhic volume, inside bark (3-inch top diameter ) --p('lnderosa 
4.--Top cubic volume, inside bark (4-inch top diameter) - -nonderosa 
5.--Top cubic volume, inside hark (5-inch top diameter)--ponderosa 
6.--Top cubic volume, inside bark (6-inch top diameter ) --ponderosa 
7 .--Top cubic volume, in s ide bark (7-inch top diameterj--ponderosa 
R.--Top cubic volume, inside bark (B-inch top diameter)--pondero sa 
9.--Gross cubic bark volume. entire stem--ponderosa pine 
10.--Double bark thickness for stem sections of specified diameter--








Lodgepole i ne 
Table ll. - -Total cubic volume, inside bark, including stump and top--lodgepole 
pine 
Ta b le 12 .--Top ..::ubic volume, inside bark (2-inch top diameter)--lodgc~~ le pine. 
Table 13.--Top cubic volume, inside bark (3-inch top diameter)--lodgepole pine . 
Table 14.--Top cubic volume, in s ide bark (4-inch top diameter)--lodrepole pine . 
Tabl e 15. -- Top cubic volume, inside bark (5-inch top diameter)--lodgepole pine . 
Tab: ~ l6.--Top cubic volume, inside bark (6-inch top diameter)--lodgepole pine. 
Tabl e 17 .--Top cubic VOlume, inside bark (7-inch top diamet~r)--lodgepole pine. 
Tabl e lB.--Top cubic \'oIume, inside bark (B-inch top diame~er)--lodgepole pine . 
Tabl e 19.--Gros s cuhic hark volume, entire stem--l udgepole pine 
Ta bl e 20 . -- [)oubl e ha rk th i ckn ess for stem sections of speci fi ed diameter- -
lodge po le pine 
Wes ,er>n 70r h 
Tab l e 21 .- -To t a l cuhic vo lume , in s ide bark. including stump and top--wes tern 
l a r ch . 
Ttl !)1 e 22. - -Top c uhi c vo lume, inside bark (2 -inch top diameter)--western larch 
Tahle 23 . --Top cuhi c vo l ume , in s id e bark ( 3-inch top diametr ., --w":)stern larch 
Ta hl e 24.--Top cub ic vo l ume , i n<; i de hark (4 - i nc h top diameter)--western larch 
Tahle 25 .- -Top cub i c vo lum e , in s ide hark (5-inch top diameter ) --western larch 
lable 26.--Top cubi c vo lume , in s ide ha rk (6-in ch top diameter)--western larch 
Table 27 . --Top c ubi c vo lume, i ns irl e \:-a rJ... (7- ir. C" h t op diameter)--western larch 
Tab l e 2B.- -Top cuhi c vo lume, in s ide ha rk (R -inch top diameter) - -western larch 
Tab l e : 9.--Gross cu bi c b;Jrk vo I ume . entire s t em- -west e rn larch. 
T;Jble 30. - - nou hI e ha r k th ic kness fo r s tem s ec ti ons o f s ppcified diameter--
wes t e rn la r ch . 
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Tahl e ~l.--Total cubi c vo l ume , in s i de bark , includjn ~ stump and tOp--
nouplas-fir .~I 
TabJe 32.--Top cubic volume, in si de ba r k (2 -inch t Op di ametcr ) --Ooug l as -fir. .~2 
Table 33. - -Top cubic vo lume, in s ide bark (3- inch t op d iameter ) --Doug la s- fir. . ~3 
Table 34.--Top cubic vo lume, inside hark ( ~ - inch t op diamete r ) --Oouglas-fi r. .4 4 
Table 35 . --Top cubic volume, i nsi de bark (5-inch t op diameter ) --nouglas - fir. .45 
Table 36 .--Top cubic vo lume, i ns ide hark (6-i nch t op diameter ) --Douglas -fir. .46 
Table 37 .--Top cubic vo lume, inside bark (7 -inch top diameter ) --Douglas-fir. .4 7 
Table 38.- -Top cubic vo lume, inside bark (8-inch top diameter ) --Doup, la s- fir. . 48 
Table 39.--Gross cubic bark vo lume, ent ire s tem--Doug la s- fir .49 
Table 40.--0ouble bark thick ne s s for stem sections of specified diameter--
Douglas-fir .50 
rtunp jiamete p--D. h . h. PeZationship 
Tahl e 41 .--Relation ship between stump diameter and diameter at breast height 
(inches ) . . . . . . . . . . . . . . ... .... . ..... . 51 
Stand VoZ wnes 
Table 42.--Stand volume, cubic feet per acre--ponderosa pine .52 
Table 43.--Stand vol ume, cubic feet per acre--lodgepole pine .53 
Table 44.--Stand volume, cubic feet per acre--western larch. .54 
Table 45.--Stand volume, cubic feet pe r acre--Douglas-fir. .55 
10 
Table l.- -::·ot . ub i o wne . 1:nsi e b T'k . i n l ding stW'1/" nd top- -ronde T'osa ine 
D. b. h. : Total hei ~ht ( feet ) :Sample 
( inches ): 10 20 30 40 50 60 70 80 90 100 110 120 130 size 
- - - - - - Cubic 'eet - - - - - - - - - - - - - - - - - - - - No. trees 
0.23 0.30 21 
3 0. 52 0 . 07 22 
4 0 . 92 1.1 3 . 06 38 
5 1.44 1. 81 4 . 50 5 . 65 23 
0 2.08 2.5 9 3 . 22 4.00 12 
2.84 4.31 5.31 12 
8 3.72 5.56 6. 79 13 
9 6 . 95 8.44 22.32 IS 
10 7. 03 10 .25 12.38 14.94 18.05 20 
11 8.47 12 .22 14 . 67 17. 62 21.1 7 12 
 
12 14 . 34 17 . 14 20.49 24.49 41.81 23 
13 16 . 62 19.78 23.53 28.00 47.1 7 17 
14 16.08 22.58 26.75 31. 70 37.56 62 . 49 20 
15 18.33 25.54 30.14 35 . 58 42 . 00 69.06 24 
16 20.72 28 . 66 33. 71 39 .64 46 .62 75.84 25 
17 23.25 31.94 37.44 43.88 51.43 82.80 21 
18 30 . 28 48.28 56.41 65.91 89.96 13 
19 33.45 52. 86 61. 57 71. 71 97.29 12 
20 57.60 66.90 77.70 104 . 81 12 
21 62 .50 72 .39 83.85 112.49 130.29 4 
22 50.63 58 . 49 67 . 56 120.34 139.02 1 
23 63.16 72.78 128 . 35 147.90 1 
24 78.16 136.52 156.94 0 
Log V = -1.52198 +2.12327 (lOI! D) +0.0138002 (H) -0.005611~5 (!og D) (f-l) 
S.D. of coeff . 0.0231878 0 . 000552903 0.000420125 
S.E. = 0.04413 
Mean error = 10 . 5 percent 
Ave. bias = -0 .73 percent 
Ave. de\ Ition = 7.9 percent 
" 
Table 2.--Top cubic volume, i nsi de bapk (2-inah top diameter)--ponderosa pine 
D.b.h. : Total height (feet) :Sample 
(inches) : 10 20 30 40 ~O 60 '0 ~O 90 100 llO 120 130 size 
- - - - --- ---
- - #~ 
- - - - - - - - - No. tpef< S 
3 0 . 077 0 . 099 0.ll4 0. 126 19 
4 0.052 0.071 0.085 0.096 0.123 38 
5 0.055 0.068 0.078 0.105 0.ll2 23 
6 0.045 0. 056 0.066 0.091 0.098 12 
7 0.037 0.066 12 
8 0.032 0.059 13 
9 0.053 0.087 15 
10 0 . 049 0.081 20 
11 0. 030 0.045 0. 052 0.058 0.064 12 
12 0.029 0.042 0 . 048 0 . 054 0.061 0.078 23 
13 0.026 0.039 0.045 ' 0 . 051 0.057 0.074 17 
14 0.024 0.037 0.043 0.049 0.054 0.071 0.076 20 
15 0.022 0.028 0.040 0.052 0 . 057 0. 073 24 
16 0 . 027 0.038 0.049 0.055 0 . 071 25 
17 0.025 0.037 0.047 0.053 0.068 21 
18 0 . 024 0.035 0.046 0.051 0.066 13 
19 0.023 0.028 0.044 0.064 12 
20 0.022 0.027 0.042 0 . 062 12 
21 0.041 0.061 0 . 666 4 
22 0.040 0.059 0.064 2 
23 0 . 034 0.038 0.053 0 . 057 0.062 1 
24 0.037 0 . 051 0.056 0.061 0 
Log V = -0.460586 -2 . 09688 (log D) +0 . 733094 (log D) (lo.g H) 
S.D. of coeff. 0.143811 0.0617454 
S.E. = 0.08256 
Mean error = 18.9 percent 
Ave. bias = -2.4 percent 
Ave. deviation = 14.3 percent 
I~ 
Table 3.--Top cubic volume, inside bark (J-inch top diamete~)--ponde~osa pine 
__ ~~ ____ ~ ____ ~ ... ____ -.~ ____ ~ ______ ~To~t~a~l~h~e~ig~h_t~(~fe_e~t~)~ ____ ~ ____ -'nn ____ -.~ ____ ~~ ____ ~ ____ :Sample 
20 30 40 50 60 70: 80 90 100 110 120 130 size 
D.b.h. : 
(inches): 10 
- - - Cubic feet - - - - - - - - - -
4 0.241 I 0.323 0.383 0.432 0.475 I 0.513 0.547 
5 0.241 I 0.294 0.338 0.377 0.412 I 0.445 0.475 
6 I 0.190 0.237 0.277 0 . 312 I 0.345 0 .37 5 0.404 
7 
8 
0 . 155 I 0.197 0.233 0.266 0.297 I 0.325 0.352 0.377 0.130 0.168 0.202 0.232 0.260 0 . 287 I 0.312 0.336 
9 
10 
0.146 I 0.177 0.205 0.232 0.257 0.281 0.304 0.129 0.158 0.184 0.209 0.233 0.256 0.278 
11 0.115 0.142 I 0.167 0.191 0.213 0.235 0.256 
12 
13 
0.104 0.129 0.153 0.175 0.197 0.218 0.238 l 0.094 0.118 0.140 0.162 0.183 0.203 0.222 
14 0 . 086 0.109 0.130 0.151 0.170 0.190 0.208 
15 
16 
0 . 080 0.101 I 0.121 0.141 0.160 0.178 0.197 l 
0.094 0.113 0.132 0.151 0.168 0.186 
17 0.088 0.106 0.125 0.142 0.160 0.177 
18 0.082 0.100 0.118 0.135 I 0.152 0 . 168 
19 0 . 078 0.095 0.112 I 0.128 0.145 0.161 
20 0.073 0.090 0.106 0.122 0.138 0.154 
21 0.101 0.117 0.132 0.147 
22 0.097 0.112 0.127 0.142 
23 0.107 0.122 0.136 I 
24 0.117 0.132 
Log V = 0.299133 -2.22255 (log D) +0.699746 (log D) (log H) 
S.D. of coeff. 0.141233 0.05960 
S.E. = 0.07406 
Mean error = 16.6 percent 
Ave. bias = -2.1 percent 







0.227 I 0.245 
0.214 0.232 
0.203 0.220 
0.193 I 0 . 210 
0.184 0.201 I 
0.176 I 0.192 0.169 0.184 
0.163 0.177 I 



































Table 4 . --Top cubic vo lume, insi de bark (4-i nch t op di amet er)--ponderosa pi ne 
D. b . h. : Total height 
(inches) : 10 20 30 40 50 60 70 
- - - - - - - - - - - - - -
5 0. 770 0. 910 1.124 
6 0 . 600 0.723 0.914 
7 0 . 486 0.595 0 . 768 
8 0 . 405 0.502 0 . 660 
9 0.433 p. 577 0 . 640 0 . 698 
10 0.379 0 . 512 0 . 571 0 . 625 
11 0. 336 0 .460 0 . 515 0 . 566 
12 0.301 0 .417 0 .468 0.517 
13 0.272 0.329 0. 381 0 .429 0 .475 
14 0.247 0. 301 0 . 350 0 . 396 0.440 
15 0 . 227 0.277 0 . 324 0 . 367 0 .409 
16 0. 257 0 . 301 0 . 343 0. 382 
17 0.239 0 . 281 0 . 359 
18 0. 223 0 . 263 0. 338 
19 0.209 0.248 0 . 319 
20 0. 197 0 . 234 0 . 303 
21 0 . 255 0.288 
22 0.242 0.274 
23 0.261 
24 
Log V = 0. 842466 - 2. 13641 (log D) +0 . 59070 (log D) (log H) 
S. D. of coeff. 0.162516 0 . 065958 
S. E ... 0. 07579 
Mean error " 17 . 1 percent 
Ave . b i as = - 2. 1 percent 
Ave. dev i a!ion = 12. 9 percent 
~feet) 
80 90 : 100 no : 120 
- - - - - - - - - ---- - --
1. 364 
1. 134 
0. 971 1.029 
0 . 848 0 . 903 
0 . 753 
0. 676 
0. 614 
0 . 562 0 . 689 
0 . 519 
0 .481 0. 633 
0 .449 0 . 595 
0. 420 0. 561 
0 . 395 0.431 0. 531 
0 . 373 0 .407 0.504 
0.353 0.386 0.480 
0 . 335 0 . 367 0 .458 
0.319 0.438 
0.305 0.420 
0.291 0 . 403 
0.279 0 . 388 
:S8lIIp1e 
130 : size 



















0 .447 2 
0.430 1 
0.414 0 
Tabl e 5.--Top cubic volume , i nside bapk {5- i nch t op diametep) - - ponde posa pine 
D.b . h. : Total height (feet) :Sample 
(i nches) : 10 20 30 40 50 60 70 80 90 100 110 120 130 size 
- - - - - - - - - - - - - - - - - - - - - - - No. tl'ees 
6 1.390 I. 910 2 .11 6 2 
7 1.113 1. 572 1. 757 11 
8 0 . 918 1. 328 1.496 13 
9 I. 145 1.298 1. 917 15 
10 0. 846 1. 143 1 . 273 1 . 394 1. 508 20 
11 0. 744 1. 019 1. 139 1 .253 1. 360 12 
12 0.663 0 . 917 1.030 1. 136 1. 237 1. 515 23 
13 0. 595 0. 833 0 . 939 1. 039 1. 134 1. 398 17 
14 0 . 539 0 .655 0 .862 0 . 956 1.046 1.133 1.376 20 
15 0.492 0 . 600 0 . 795 0 . 885 0 . 971 1.054 1. 286 24 
16 0.553 0 . 738 0 . 823 0.905 0 . 984 1. 207 25 
17 0.513 0 . 688 0.769 0.848 0 . 923 1.138 21 
18 0. 477 0.563 0.797 0.869 1.076 13 
19 0 . 445 0 . 517 0 . 751 0 .821 1.020 12 
20 0 . 417 0 . 495 0.711 0 . 778 0.970 12 
21 0. 674 0.739 0 . 924 0.984 4 
22 0.510 0.576 0.641 0.883 0.941 2 
23 0.548 0. 610 0.845 0.902 1 
24 0.583 0.811 0 . 865 0 
Log V = 1 . 26403 -2.20809 (log D) +0.58980 (log D) (log H) 
S.D . of coeff . 0. 155923 0 . 0615612 
S. E. " 0.06761 
Mean error = 15.7 percent 
Ave . bias = -1.5 percent 
Ave . dev i ation = 12.2 percent 
Table 6.--Top cubic voZume, i nside bark {6-inch top diametep)--pondeposa pine 
D.b.h. : Total height (feet) :Sample 
(inches): 10 20 30 40 50 60 70 : 80 90 100 110 120 130 s ize 
- - - - - - - - - - - - - - - - - - - - - - - - - -
- No. trees 
7 2.716 3.236 3.706 4 . 141 1 
8 2.187 2.637 3.048 3.432 7 
9 1. 806 2.201 2.566 2 . 908 4.130 15 
10 1.523 1.873 2.199 2. 507 3.621 20 
11 1.304 1. 618 · 1.913 2.193 2.461 2.720 12 
12 1.132 1.416 1.684 1.940 2.187 2.426 3 .• 07 23 
13 0.994 1.252 1.498 1.734 1.962 2.183 2.818 17 
14 0. 882 1.118 1.344 1.562 1. 774 1.980 2.575 2.767 20 
15 0.788 1.006 1.417 1.808 2.549 24 
 
16 0.911 1.294 1.661 2. 360 25 
17 0.830 1.189 1.534 2.196 21 
18 0.760 1.097 1. 422 2.052 13 
19 0.700 0.859 1.325 1.924 12 
20 0.647 0.797 1.238 1.810 12 
21 1.161 1.708 1.843 4 
22 1.092 1.616 1.746 2 
23 0.904 1.030 1 . 407 1.533 1.658 1 
24 0.974 1.336 1.457 1.577 0 
Log V = 1.80585 -2.68641 (log D) +0.719723 (log D) (log H) 
S.D. of coeff. 0.175437 0 . 0696747 
S.E. = 0.07392 
Mean error = 17.5 percent 
Ave. bias = -1 . 9 percent 
Ave. deviation = 13.6 percent 
I~ 
Table 7.- -To ubic volwne , i nside bar k (7- inch top diameter)--ponderosa pine 
D.b.h. : Total height (feet) :Sample 
(i nche s) : 10 20 30 40 50 60 70 80 90 100 110 120 130 size 
- - - - - - - - - - - - Cubic feet - - - - - - - - - - - - - - - - - - - - - - - - - No. trees 
8 3. 970 5.744 6.553 7. 326 8 . 069 0 
9 3.182 4.701 5. 404 6.079 6.733 7.984 8 
10 2.610 3 . 930 4.548 5.145 5.726 6.846 18 
11 2.1 83 3. 342 3 . 891 4.424 4 . 945 5.957 12 
12 1.853 2. 377 3 . 374 3.855 4.326 5.697 23 
13 1.595 2.061 2.959 3.396 3.825 5.082 17 
14 1.387 1. 807 2.621 3 .02 0 3.413 4 . 572 4.952 20 
15 1. 217 1.598 2. 341 2.707 3 . 070 4.144 4.497 24 
16 1. 425 2 .780 3.114 4.110 25 
17 1.279 2 . 533 2.844 3.776 21 
18 1.156 2.320 2.611 3.487 13 
19 ) . 050 2.135 2.408 3.233 12 
20 0.958 1.209 1. 716 1. 973 3.010 12 
21 1 . 589 1.830 2.811 3.060 4 
22 1. 476 1. 704 2.635 2.871 2 
23 1.376 1. 591 2.476 2.702 1 
24 1.085 1.286 1.491 1. 698 1.907 2.119 2.333 2 . 549 0 
Log V = 2.29514 -3 . 06128 (log D) +0.800789 (log 0) (log H) 
S.D. of coeff. 0.18462 0.074664 
S.E. = 0.07433 
Mean error = 17 . 4 percent 
Ave. bias '" -2.0 percent 
Ave. deviation = 13.5 percer.t 
l 
 Table 8.--Top cubic voZume, inside bark (8-inch top diameter)--ponderosa pine 
D.b.h. : Total heisht 
(inches) : 10 20 30 40 50 60 70 
- - - - - - - - - - - - - -
9 4.993 6.332 
10 4.051 5.196 
11 3.352 4 . 345 
12 2.821 3.691 
13 2.406 3.176 4 . 696 5.448 
14 2.077 2.764' 4.133 4.816 
15 1.811 2.428 3.669 4.293 
16 2.151 3 .283 3.855 
17 1.920 2.435 
18 1.724 2.198 
19 1.558 1.995 
20 1. 415 1.819 
21 1.667 2.054 2.451 
22 1.896 2.268 
23 2.106 
24 
Log V = 2.59226 -3 . 26371 (log D) +0.865846 (log D) (log H) 
S. D. of coeff. 0.163612 0.0656584 
S.E. = 0.06339 
Mean error = 15.0 percent 
Ave. bias = -1.3 percent 
Ave. deviation = 11.5 percent 
If 
(feet) 
80 90 100 110 
- - - -
------
11.227 12.375 13 . 500 
9.470 10.486 11.488 
8.118 9.028 9.927 
7.053 7 . 874 8.688 9 . 498 
6.197 6 . 943 8 . 426 
5.498 6.180 7.541 
4 . 918 5 . 545 6.8 .: 
4.431 5 . 010 6.176 























4.542 4.978 4 
4.243 4.657 2 
3.976 4.369 1 
3.736 4.111 0 
Table 9.--, I"OS8 ~ubi (' ba T' k vnl wne , ntiT' stem--r'rmde T'osa pine 
D.b .h. : Tota l height (feet) :Sample 
(inches) : 10 20 30 40 SO 60 70 80 90 100 110 120 130 size 
------ - - - - - - - - - - - Cubic f ee t - - - - - - - - - - - - - No. trees 
2 0.03 0.05 0.07 21 
3 0.07 0.12 0.16 22 
4 0.12 0.21 0.28 0 . 55 38 
5 0.18 0.32 0.44 0.86 0 . 96 23 
6 0.26 0 . 45 0.80 0.96 12 
0.34 0.61 1.09 1. 31 12 
8 0 .44 0.79 1.42 1. 71 13 
9 0.99 1.80 2. 1~ 3.94 IS 
10 1. 22 1. 73 3.16 4.05 20 
11 2.09 3.84 4.94 12 
12 4.59 5 . 92 7.84 23 
13 5.41 6 . 99 9.28 17 
14 4.37 6.29 8.15 9.06 11. 73 20 
IS 5 . 02 7.25 9.41 10.46 13.58 24 
16 5.72 8.27 10.75 11.97 15.56 25 
17 6.46 9.37 12.20 13.59 17.69 :'1 
18 8.90 13.73 15.31 19.96 13 
19 9 . 93 15.36 17.14 22.38 12 
20 17.09 19.07 24.94 26.88 12 
21 18.91 21.12 27.66 29.81 4 
22 15.88 18.37 20.83 30.51 32.90 2 
23 17 . 40 20.13 22.84 33.52 36.16 1 
24 18.98 21.98 24.95 36.68 39.57 0 
Log V = -2.70154 +1.65961 (log D) +0.648249 (log H) +0.218658 (log D) (log H) 
S.D. of coeff. 0.094535 0 . 048470 0.049889 
S.E. = 0.06002 
Mean error = 14.4 percent 
Ave. bias = 0.72 percent 
Ave . deviation = 10.5 percent 
Table 10 . - -Doub Ze barok thickness fo ro .'~tem s ections o f s pecified diame t er·--ponne rosa pine 
D.o.b. D.o . b. {IOths of i nches) D.o . b. 
(inches) 0.0 0.1 0.2 0 . 3 0 . 4 0 . 5 0 . 6 0.7 0 . 8 0.9 l1nches) 
- - - - - - - - - - - - -Inches - - - - - - - - - - - - - -
2 0 . 16 0.17 0 .18 0 . 19 0.21 0.22 0. 23 0.24 0 . 25 0.26 2 
3 0.28 0.29 0 . 30 0 . 31 1l .32 0 . 33 0 . 35 0.36 0 . 37 0.38 3 
4 0 . 39 0.40 0 . 42 0.43 0. 44 0 .45 0.46 0.47 0. 49 0.50 4 
5 0.51 0.52 0.53 0.54 0.56 0.57 0 . 58 0.59 0.60 0.61 5 
6 0.63 0.64 0.65 0.66 0.67 0 . 68 0. 70 0.71 0.72 0.73 6 
7 0 . 74 0 . 75 0 . 77 0 . 78 0.79 0.80 • .1 ~ I 0.82 0 . 84 0.85 7 
8 0.86 0 . 87 0.88 0.89 0.91 0.92 0.93 0.94 0.95 0.96 8 
9 0.98 0.99 1.00 1. 01 1.02 \.03 1. 05 1.06 1. 07 1.08 9 
10 1.09 1. 10 1. 12 1.13 1.14 I. 15 I. i6 I. 18 I. 19 I. 20 10 
11 1. 21 1. 22 1. 23 1.25 I. 26 1.27 1. 28 1. 29 I. 30 I. 32 11 
 
12 1. 33 1.34 1.35 1.36 I. 37 1. 39 1.40 1.41 1.42 1.43 12 
13 1.44 1.46 1.47 1.48 1.49 1.50 I. 51 1. 53 1. 54 1. 55 13 
14 1.56 1.57 1. 58 1.60 1. 61 1.62 1.6:1 1.64 1.65 1. 67 14 
15 1.68 1.69 1. 70 1. 71 1.72 1. 74 1. 75 1. 76 1.77 1. 78 15 
16 1. 79 1. 81 1.82 1.83 1.84 1. 85 1.86 1.88 1.89 1.90 16 
17 1.91 1.92 1.93 1. 95 1.96 1.97 1. 98 I. 99 2 .00 2.02 17 
18 2.03 2.04 2.05 2.06 2.07 2.09 2. 10 2.11 2.12 2.13 18 
19 2.14 2 . 16 2.1 7 2 . 18 2.19 2.20 2.22 2. 23 2.24 2 . 25 19 
20 2 . 26 2 . 27 2.29 2.30 2 . 3\ 2 . 32 2.33 2 . 34 2.36 2 .37 20 
Values computed from the single-bark-thickness equation: 
T • - 0.0376115 +0 . 0584243 (f).o.h.) 
S.D. of coeff. 0 . 00044242 
S~E. = 0.080279 
R = 0.906 
N 1,810 
Tabl e II. -- Tot l ubi vo Zwn , i nc 'de bark, i n l udi ng stwnp and top-- lodgepole pi ne 
n.b . h . : __ ~~ ____ ~ ____ ~~ ____ ~ ______ ~ ____ ~~T_ot_a_l __ h_e~ig~h_t~(_fe_e~t~) ______ ~ ____ ~~ ____ ~~ ____ ~=-___ 
( inche s) : 10 20 30 40 SO 60 70 80 90 100 110 
Sample 
120 size 
2 0. 12 
:5 0. 27 l 0. 24 0 .35 0.46 0.5 2 0 . 77 1. 01 
.t 0.90 1. 34 1. 76 
5 1. 39 2 .05 2.7 1 
6 1. 97 2 . 92 3 . 85 
7 3.92 5.18 
8 5.08 6.70 
9 6.37 8.40 
10 7 . 80 10. 29 













3 . 3( 
4.77 





















12 . 42 











Log V = -0 . 2771 +0.963354 (log (Basal Area x Height ) ) 
S.D. of coeff. 0.0042446 
S.E. = 0.04512 
Mean error = 10.1 percent 
Ave. bias = -0.50 percent 
Ave. deviation = 7.9 percent 




3 . 02 
4.64 
6 . 60 
8.88 
11. 48 
14 . 41 
17 . 65 
21. 21 
25.08 
29 . 26 
33 . 75 
38.55 
43 . 65 
49 . 06 
54. 77 
60 . 79 
67 . 10 
l 
I 
3 . 43 
5.28 
7 . 50 
10.10 I 
13.06 
16 . 39 
20.07 
24 . 12 
28.52 









14 . 63 















24 . 89 
29.90 














7~ . 83 
77 .23 1:!4 • 66 
85.71 93.96 


























 Table 12 . --Top cubic volume, inside bark (2-inch top diameter)--lodgepole pine 
D.b . h. : Total height (feet) (inches) : --~1~0~----~2~0----~'~3~0~----'4~0-----'5~0~----76~0~~~7~0~~~~8~0-----'9~0------'lAO~0----~1~1~0~---'1~20~-- Sample size 
3 0.074 I 0.099 0.117 0.132 0.144 
4 0.067 0.083 0.096 0.108 
5 O.OSO 0.064 0 . 076 0.087 
6 0. 039 0.051 0.062 0.072 
7 
8 
1.043 0.053 I 0.062 0.036 0.046 0.054 
9 0.032 0.040 0.048 
10 0 . 028 0 . 036 I 0.044 














0 . 097 



















0 . 091 
0.079 















0 . 138 
0 . 115 
0.099 
0.088 I 







0 . 047 
0.045 I 
0 . 042 
0 . 040 I 
0 . 039 
0 . 037 
Log V = -0.365736 -2.46962 (log D) +0.86752 (log D) (log H) 
0.111916 S.D. of coeff. 0.248634 
S.E. = 0.08814 
Mean error = 21.8 percent 
Ave. bias = -3 . 07 percent 






0 . 063 
0.059 



























0 . 068 
0.065 





















0 . 061 0 
0. 059 0 
Ta bl e 13 . - - T, r <"ub ' (. olwne , inside bar k (J - in h t op d7:ameter}-- lodgepole pine 
D.b.h . : 



















- - - - -
20 
0.305 
0 .2 19 
0.167 
30 40 
0 . 369 0.4 22 
~ . 2 73 0.319 
0. 2 14 0 .254 
0 . 174 0. 2 10 I 0 .1 45 0 . 178 
0. 124 0 . 153 
0 . 108 0. 135 I 
0 . 119 
so 
0. 169 
0 . 36 1 
0 .2 91 
0 .24 3 
0 . 208 
0 . 181 I 
0 . 160 . 
0 . 143 
0.129 
0 . 118 
0 . 108 
0 . 100 
0 . 092 
Total height (feet) 
60 70 80 
0 . 510 
0 . 398 
0.3 25 
0. 27 4 
0. 236 

















0 . 304 
0 . 264 
0 .2 33 
0 . 208 
0.188 
0 . 172 
0.158 
0 . 146 
0 .1 36 
0.127 
0.119 






0 . 466 
0.387 
0 . 331 
0.290 
0 . 257 
0 . 231 
0 . 210 
0.192 
0.177 
0 . 164 
0 . 153 
0.144 
0 .135 
0 . 127 
0.121 
0.114 
Log V = 0 .376276 -2.49626 (log D) +0.779565 (log D) (log H) 
S.D. of coeff. 0.29006 0 . 127401 
S.E. = 0.09303 
Mean error = 22.3 percent 
Ave. bias = -3.31 percent 





0 . 358 
0.315 
0.281 
0 . 253 













0 . 339 




















I 0.194 0 .21 0 0.183 0.199 
0.174 0 . 189 
0 . 166 0.181 





















Tab j~ 14 . --Top eubi voLume , i n8ide bark (4- i neh top diame te r )-- Lodgepule pine 

















- - - - - - - ubic f ee t - - - - -
0 . 630 












0 . 347 
0.314 
0.287 





0 . 644 
0.561 
0.496 
0 . 444 
G.401 
0.366 























Log V = 0. 860507 -2.48286 (log D) +0.741235 (log D) ~ log H) 
S. D. of coeff. 0.295097 0 .1 29431 
S.E. = 0.08588 
Mean error = 20.( percent 
Ave. bias = -2.69 percent 





0 . 900 I 
0.780 






























0 . 906 
0 . 805 
0 . 725 
0.659 












































Table 15.- -~op cubic voZume , inside bark (5- i nch t op diameter) -- ZodgepoZe pine 
D.b . h. : 
(inches ): 10 20 30 40 
- - - - - - - - - - - - -
6 1.133 1.422 l 1.672 
7 1. 135 
8 0 .934 
1. 353 I 1. 126 
9 0.786 0.958 























Total height (feet) 
60 70 80 
- - Cubic f ee t -
2 .098 I 2.288 2.466 












































Log V = 1.29058 -2.52686 (log D) +0.720985 (log D) (log H) 
S.D . of coeff. 0.286708 0.130059 
S.E. = 0.07350 
Mean error = 17.4 percent 
Ave. Qias = -1.79 percent 







































I 1.048 1.130 0.983 1.062 
0.92S 1.001 
0.874 0.947 



















 Table lo.--Top aubia volume , inside bark (6-inah top diamete r)-- lodgepole pine 
D.b . h. · __ ~~ ____ ~ ____ ~~ ____ ~~ ____ ~~ ____ ~To~t~a~l~he~i~g~h~t~(f~e~e~t~) ____ ~~ ____ ~~ ____ ~ ____ -.~ __ __ 

















2.337 2 . 845 3. 315 I 
1.844 2.275 I 2.679 
1.495 1.868 2.220 I 
1.241 1.566 I 1.877 


































0 . 886 
I 
I 
Log V = 1.86838 -2.97158 (log D) +0.810267 (log OJ (l og H) 
S.D. of coeff. 0.279111 0.127879 
S.E . = 0.06773 
Mean error = 16.0 percent 
Ave. bias = -1. 50 percent 















































































Table 17.- -Top cubic volume , inside bark (7-inch top diame ter }-- lodgepole pine 
D.b . h . : __ ~~ ____ ~ ____ ~~ __ ~~ ____ ~n-____ ~T~o~t~a~l~h~e~i~gh~t~(~f_ee~t~)r-____ nn ____ ~~~ __ .. ~ ____ ~'-__ 
(inches): 10 20 30 40 50 60 70 80 90 100 
Sample 














- - - - - - - - - Cubic feet - - - - - - - - - - - - - -
3 . 195 4.083 
2.508 3 .249 
4.938 I 
3.972 








4 . 681 
3.883 










Log V = 2.36229 -3.45108 (log D) +0.943681 (log D) (lOi H) 
S.D . of coeff. 0.282235 0.129594 
S.E. s 0.06524 
Mean error = 15.2 percent 
Ave. bias = -1.18 percent 

















6 . 065 
5 . 095 





















2 . 030 
1.869 
8.915 
7 . 415 
6 . 289 
5 . 418 
4.729 
4.173 














4 . 612 10 
4.119 10 
3.708 6 
3.361 3.710 2 
3. 064 3.390 5 
2.808 3. 113 1 
2.586 2.872 0 
2.391 2.661 0 
Table 18. --To ubic ol ume , inside h pk (8 - inch top diamete pJ--Zodgepole pine 
D.b . h .: Total height (feet) (i nches):--~1~0~--'--~2~0----~3~0~----'4~0-----'5~0~----76~0~~~'~0~~~~8~O-----'9~Or----'1~0~0-----'11~0-----'1~2~0---- Sample size 













-1.403 5.645 6.846 
3.505 4.548 I 5.567 
3 .741 4.617 
3 . 892 
3 . 326 
2. 875 
2 .511 












Log V = 2.70909 - 3.50204 (log D) +0.905578 (log D) (log H) 
S.D. of coeff. O. 28~546 0.130545 
5. E. = O. 06436 
Mean error = 14.8 percent 
Ave . b ias = -1.06 percent 




5 . 407 
4.670 










7 . 192 
6.160 
























6 . 692 
5 . 904 


















5 . 747 
5.209 















Table 19 .--Gross cubic bark voZume , enti re stem--ZodgepoZe pine 
D.b.h. : 
(inches) : 10 20 30 40 50 
- - - -
2 0. 02 
3 0.03 I 0.04 0.06 0.07 [ 0.09 0.06 0 . 10 0.1 3 0.16 
4 0.04 0.09 0 . 14 0.19 0 .24 
5 0.05 0.12 0.19 0.26 0. 34 
6 0.05 0 . 16 0.25 0 .34 0.44 
7 
8 
0.30 0.42 I 0.54 0.37 0 .51 0.66 
9 0.~3 0 . 60 0.78 
10 0. 49 0 . 70 I 0.91 
11 1. 04 
12 1. 18 
13 1. 33 
14 1.48 








Total height (feet) 
60 70 80 
0 . 11 
0.19 
0 . 29 
0.41 
0.53 


































































3 . 78 




Log V = -2.88644 +0.817021 (log D) +0.826817 (log H) +0.367366 (log D) (log H) 
S.D. of coeff. 0.227677 0.091488 0.121033 
S.E. = 0.07913 
Mean error = 19.0 percent 
Ave. bias = -1.22 percent 



















3 . 04 
3.11 




































Tah1e 20 . --Double bark t hickness f OT' Rtem sections of appci.ried diamete 'f'--lodgepole pine 
D.o.h. : D. o.h. (10ths of inches] D.o .h. 
(inches~ : 0.0 0.1 0.2 0.3 0 . 4 0.5 0 .6 0 . 7 0 . 8 0.9 (inches~ 
- - - -
------- - - - - - - Inches - - - - - - - - - - - - -
2 0 . 11 0 . 11 0.12 0.12 0.12 0 . 13 0.13 0.13 0.13 0.14 2 
3 0.14 0.14 Ii. 15 0.15 0.15 0.15 0.16 0 . 16 0.16 0.17 3 
4 0.17 0.17 0.17 0.18 0.18 ~ . 18 0.19 0.19 0.19 0 . 19 4 
5 0.20 0.20 0.20 0.21 0.21 0.21 0.21 0 . 22 0.22 0.22 5 
6 0 . 23 0 . 23 0.23 0.23 0.24 0.24 0.24 0.25 0.25 0.25 6 
7 0.25 0.26 0.26 0 . 26 0.27 0.27 0.27 0 . 27 0.28 0.28 7 
8 0.28 0.29 0.29 0.29 0.29 0.30 0.30 0.30 0.31 0 . 31 8 
9 0.31 0 . 31 0.32 0.32 0.32 0.33 0.33 0.33 0.33 0.34 9 
10 0.34 0.34 0.35 0.35 0.35 0.35 0.36 0.36 0.36 0.37 10 
11 0.37 0.37 0.37 0.38 0.38 0.38 0.39 0.39 0.39 0.39 11 
12 0.40 0.40 0.40 0.41 0 . 41 0.41 0.41 0.42 0.42 0.42 12 
13 0.43 0 . 43 0.43 0.43" 0.44 0.44 0.44 0 . 45 0 .45 0.45 13 
14 0.45 0.46 0.46 0.46 0.47 0.47 0.47 0.47 0.48 0.48 14 
15 0.48 0.49 0.49 0.49 0.49 0.50 0.50 0.50 0.51 0.51 15 
16 0.51 0.51 0.52 0.52 0 . 52 0.53 0.53 0.53 0.53 0.54 16 
17 0.54 0.54 0 . 55 0.55 0.55 0.55 0.56 0.56 0 . 56 0.57 17 
18 0.57 0.57 0.57 0.58 0.58 0 . 58 0.59 0.59 0.59 0.59 18 
Values computed from the single-hark-thickness equation: 
T 0.0271161 +0.0142837 (D.o.h.) 
S.D. of coeff. 0.000378354 
S.F. . 0.C402561 
R2 0.556 
N = 1,135 
,. 
Table 21. --TotoZ aubia vo l ume , i n8idp. bark , i na uriin9 8t.ump and t o --we8te rn Zarah 
O.b.h. : Total height (feet) :Sample 
(inches): HI 20 ;0 40 50 60 70 80 90 100 110 120 130 . size 
- - - - - - - - - - Cubia fe p.t - - - - - - - - - No. tree8 
2 U. 11 11 .40 17 
3 0.23 0 . R6 20 
4 0.40 1.49 2.53 II! 
5 2.27 3.86 4.38 26 
6 1. 66 2.44 3.96 4.71 17 
7 3.::7 5.31 6 . 31 16 
8 4.21 6.83 8.12 14 
9 5.26 8.54 10.16 18 . 05 18 
10 8 :45 10.44 12.40 16.30 18.22 23 .93 18 
11 10.12 12.<;0 14 . 86 19.52 21.83 28.68 20 
12 11. 93 14.75 17.53 23.03 25.75 33.82 23 
13 13 . 89 17.16 20.40 26.80 29.97 39 . 37 42. 47 23 
14 15.99 19 . 75 23.48 30.84 45. 31 48.8!l 10 
15 22. 51 26.76 35 . 16 51.64 55.71 7 
16 25.45 30 . 2:; 39.73 58 . 36 62.97 4 
17 44.58 65.47 70.64 3 
18 43.77 49.68 55.55 72 . 97 78 . 73 1 
19 48.50 55.04 61.55 80.85 87 .23 1 
20 60.67 67.84 89.11 96.14 2 
21 66.55 74.41 97 . 75 105 . 46 1 
22 72.69 81.28 89.82 98.31 106 . 77 115 . 19 0 
23 79.08 88.42 97 . 72 106 . 96 116.16 125.32 0 
24 85.73 95.86 105.93 115.95 125.92 135.85 0 
Log V s -0.342917 + 0.948258 (log (8asa1 Area x Height)) 
S.D. of coeff. 0 . 00361372 
S.E. a 0.0401 8 
Mean Error 9.5 percent 
Ave. Bia:> -0.21 percent 
Ave . Deviation a 7.0 percent 
8, 
 Tabl~ 22. - -Top cubir. vn7. ump, i nside ba rk (2- i nch top diampte p) --weste Pn la~k 
D. b. h. : _____ ______ :--____ _____ T.:.:o:..:t:.:a:.:.l-:-h::..:e:..:i:.Lp.,;,:h~t_l.:( f:...:e:.:e~t.!..-) __ . ___________________ : SalT'ple 
(inche s ): 10 20 30 40 SO 60 70 80 90 100 110 120 130 : size 
- - - - - - - cubic f eet - - - -
3 0.092 I 0 . 124 0 . 14 7 0.166 I 0 . 183 0 . 198 
4 0.056 0.081 I 0 . 1&2 0 . 119 0 . 134 I 0.148 0.161 
5 
6 
0 . 059 0.076 I 0 . 091 0 . 105 0 . 118 I 0 . 130 0 . 141 0.045 0.060 0.074 0 . 086 0.098 0 . 109 0 . 120 
7 
8 
0.049 0 . 062 I 0 . 073 0 . 084 0 . 094 0 . 104 0 . 04 2 0 . 053 0.063 0 . 073 0 . 083 0 . 092 
9 0.046 0 . 055 0.065 0.074 0.083 
10 0.040 0.049 0 . 058 0 . 067 0 . 076 
11 0 . 036 0.045 0.053 0 . 061 0.069 
12 0.033 0 . 041 0.048 0.056 1 0.064 
13 0.030 0 . 037 I 0.045 0.052 0 . 060 
14 0.027 0.034 0 . 041 0.049 I 0 . 056 
15 0.032 0 . 039 r 0.045 0.052 
16 0.030 0 . 036 0.043 0.049 
17 0 . 040 0 . 047 
18 0.038 0 . 044 






Log V = -0.218386 - 2. 61784 (log D) ·0 : 900808 (log D) (log H) 
S . D. of coeff. 0 . 19533 0 . 08398 
S. E. = 0.06500 
Mean Error = 15.0 pe rcent 
Ave. Bias = - 1. 25 percent 
Ave. Deviation = 12.1 percent 
I 0 . 144 0 . 124 0 . 102 0 . 111 
0.092 1 0.101 
0 . 084 0.092 I 
0 . 077 I 0.085 
0.072 0 . 080 
0.067 0.075 
0 . 063 0.070 
0.059 0.066 
I 0.05h 0.063 
0.053 1 0.060 











0.082 I 0.090 
0 . 077 0.085 
0.073 0.080 
0.070 0.077 




0.054 0 . 060 
0.053 0 . 059 











0 . 065 
























Table 23 . -··Top cubic volwne , i nside bark (J- i nch top ~iameter)--western larch 
D.b.h . . Total height (feet) :Sample 
(inches) : 10 20 30 40 50 60 70 80 90 100 110 120 130 size 
- - - - - - - - - - - - - Cubic f ee t - - - - - - - - - - - - - - - ------ - - - - - No. trees 
4 0 . 220 0.336 0 . 5R5 0 .7 17 16 
5 0.227 0.434 0.550 0.604 26 
6 0 . 166 0.339 0.44 2 0.49\ 17 
7 0 .276 0.368 0 .4\ 2 0 .4 55 0 . 498 16 
8 0.145 0.188 0.231 0.272 0.313 0 . 354 14 
9 0.159 0 . 197 0. 235 0 .272 0 . 310 0.420 18 
10 0 . 137 0.171 0 .206 0 . 240 0. 275 0 . 379 0 . 413 18 
11 0.119 0.151 0 . 182 0.214 0. 246 0 . 344 0 . 377 20 
12 0 . 105 0.134 0.163 0 . 223 0 . 254 0.347 23 
13 0 . 094 0 . 120 0.148 0.204 0.233 0.321 0.352 23 
14 0.084 0 . 109 0.134 0.187 0.215 0 . 299 0.328 10 
15 0.099 0.123 0.173 0.199 0.280 0 . 308 7 
16 0. 091 0.114 0 . 137 0 . 161 0 . 263 0.290 4 
17 0.127 0 . 150 0.248 0.274 3 
18 0 . 119 0.141 0.235 0.260 1 
19 0 . 112 0 . 132 0.223 0.248 1 
20 0 . 125 0.146 0.213 0.236 2 
21 0.118 0 . 138 0.203 0 . 226 1 
22 0.112 0 . 132 0.194 0.216 0 
23 0.107 0 . 125 0.186 0.208 0 
24 0 . 102 0.120 0.139 0 . 158 0.179 0.200 0 
Log V = 0.574917 -3.0534 (lOR D) +1.00746 (log D) (log H) 
S.D . of coeff. 0 . 23626 0.098734 
S.E. = 0.06969 
Mean Error = 15.8 percent 
Ave. Bias -1.37 percent 
Ave . Deviation 12.6 percent 
JL 
Tab l e 24. --Top cubic volume, ins ide bark (4 - inch top diameter }--wes tern larch 
O. b.h .: Total height ( feet) Sample 
( inches ): 10 20 30 40 50 60 70 80 90 100 110 120 130 size 
- - - - - - - - - - - - - - - - - Cubic fee t - - - - - - - - - - - - - - - - - No . trrees 
5 0. 668 0 .902 1. 318 1. 508 1. 691 1.867 18 
6 0 .466 0. 651 0 . 993 I . 154 1.311 1.4 64 17 
7 0 . 494 0. 782 0 . 921 1 . 05 7 1.192 16 
8 0 . 389 0.635 0 .757 0.8 77 0 . 997 14 
9 0.4 22 0 . 529 0 . 63 7 0.744 0.852 18 
10 0.355 0 . 450 0 . 546 0.643 0. 740 1 . 139 18 
II 0.303 0 .388 0.474 0 . 562 0.65 2 1.021 20 
12 0.26 2 0.339 0 . 41 7 0 .498 0.580 0.924 23 
 
13 0.230 0 . 299 0 . 371 0 . 52 2 0.843 0 . 926 23 
14 0.203 0 .267 0.333 0 . 473 0.774 0 .853 10 
15 0.240 0 . 301 0 . 431 0 . 715 0 . 790 7 
16 0. 217 0 .2 74 0 . 395 0.664 0.735 4 
17 0.306 0.365 0.619 0.688 3 
18 0 .283 0 . 338 0 . 580 0 . 645 1 
19 0 . 262 0.314 0.545 0 . 608 1 
20 0 .294 0.514 0 . 574 2 
21 0 .275 0 . 324 0 . 486 0.544 1 
22 0. 258 0.306 0 . 461 0.516 0 
23 0.244 0 . 289 0 . 438 0.491 0 
24 0.230 0 . 273 0 .417 0 . 469 0 
Log V = 1. 2041 7 -3 . 35498 (log D) +1 . 06157 (log D) (lop. H) 
S.D. of coeff. 0.242998 0 . 100253 
S. E. = 0 . 06686 
~fean Error 15 . 0 percent 
Ave. Bias -1 .25 percent 
Ave. nevi a tion 11 . 6 percent 
Table 25 . --Top cubi volume , i nside bark (5 - i nch top di(JJl7eteT') --~Jestern la T'ch 
D. b.h . : Tn al height {feet} Sample 
(inches): 10 20 30 40 50 60 70 80 90 100 110 120 130 size 
- - - - - - - - - - - - cubic feet - - - - - - No. trees 
6 1.183 1 . 633 2. 452 2. 835 7 
7 1 .212 I. 86 2 . 207 3.433 16 
8 0.937 1. 502 1.777 2 . 848 14 
9 1.228 1.468 2.416 2.652 18 
10 0 . 817 1.026 1. 237 1.660 2.513 18 
11 0.688 0.872 1.059 1.4 39 2.217 20 
12 0.588 0.752 0 . 920 1. 264 1.977 23 
13 0.509 0 . 656 0.808 1 . 121 1.779 1.949 23 
 
14 0.445 0.578 0.716 1.003 1 . 614 1.772 10 
IS 0 . 514 0.640 0.905 1.474 1.623 7 
16 0.461 0.576 0 . 822 1 . 354 1.494 4 
17 0 .750 1.250 1 . 382 3 
18 0.580 0.689 0 . 801 1.159 1 . 284 1 
19 0.533 0 . 635 0.741 1.080 1.199 1 
20 0.588 0 . 688 1.009 1.123 2 
21 0.547 0 . 641 0.946 1.055 1 
22 0 . 510 0.600 0.693 0 . 790 0.890 0.994 0 
23 0.477 0.562 0.651 0.744 0.840 0.939 0 
24 0.448 0.529 0.614 0 . 702 0.794 0.889 0 
Log V = 1. 71647 -3.44297 (log D) + I. 02285 (l01! D) (log H) 
S.D. of coeff. 0 . 253695 0.103695 
S.E. = 0.06533 
Mean Error 15 . 2 percent 
Ave. Bias -1 . 39 percent 
Ave. Deviation = 11.4 percent 
 Table 26 .--Top cubic v~Zwne , i nside bark (6-inch top diamete r}- -western Zarch 
D. b.h. : 
(inches): 10 20 30 40 50 60 
------ - - - -
7 2. 576 3 .252 3.896 4.516 
8 1.968 2.524 I 3.062 3.585 
9 2. 019 2.476 2. 925 
10 1.653 2.047 2. ~38 
II 1.380 1.724 2 .068 
12 1.170 1.474 1.779 
13 1.005 1. 275 1.549 
14 0.873 1. 116 1.363 
IS 0.985 1. 210 I 









Log V = 2.11511 -3 . 43175 (log D) +0.958133 (log D) (log H) 
S.D. of coeff. 0.256364 0 . 104981 
S.E. = 0 . 06269 
Mean Error 14 . 1 percent 
Ave . Bias -1.21 percent 
Ave. Deviation 11 . 0 percent 
Total height (feet) 
70 80 90 100 
- - Cubic feet - - - -
5.116 l 5.700 6.271 6.829 
4.097 4.599 I 5.092 5 . 578 
3. 36R 3.805 4.238 I 4. 666 
2.826 3.212 3 . 596 3.978 
2 . 412 2.755 3 .099 [ 3 . 443 
2 .087 I 2.396 2.706 3 . 017 
1. 826 2.106 2 .388 2. 673 
1 .6 15 I 1. 870 l..128 2 . 389 
1.439 1.673 1. 911 2. 152 
1. 293 1. 508 I 1. 728 1.951 
1. 169 1.368 1.572 l 1.780 
1.063 1.248 1.4.38 1.632 
0 . 971 1. 144 1.322 1.504 
1.053 1.220 1.391 
0.974 1.131 1.292 
0 . 904 1.052 1 . 204 
0.841 0.981 1.126 
0.786 0.918 1.055 
110 
5 . 091 
4.358 
3.780 







1 . 690 
1.567 
1.458 













I 3 .247 3.536 23 
2.918 3.186 10 
2.642 2.892 7 
2.408 2.641 4 
I 2.207 2.425 3 2 . 032 2.238 1 
1.880 2 . 074 1 
1. 746 1.930 2 
1.628 1.802 1 
1.522 1.688 0 
1.428 1.585 0 
1.343 1.493 0 
 Table 27.--Top cubic voZ!one , i nside bark (7- inch top diameter )--weste Pn Za rch 
D. b.h . : Total height (feet) 
(inches) : 10 20 30 40 50 60 70 80 90 
- - - - - - - Cubic feet - - -
8 3 . 525 4.586 5.625 6.646 7.652 I 8.64 7 I 9.631 
9 3.602 4.470 5.331 6. 188 7 . 040 7.890 I 
10 2.903 3.639 4.377 5 . 117 5.858 6.60 1 
II 2.387 3.021 3.662 4.309 4 . 961 5 .6 17 r 
12 1. 997 2.549 3.112 3.683 I 4 . 262 4 .848 
13 1. 695 2.181 2 .679 3 . 188 3 . 706 4.233 
14 1.456 1.887 2.332 2.789 I 3.257 3 . 734 
15 1.649 2.050 I 2 . 463 2 . 888 3 . 323 
16 1.454 1. 816 2 . 192 2.580 I 2.979 
17 1 . 965 2 .321 2.688 I 
18 1.773 2.101 2 . 440 
19 1.608 1. 912 2.227 
20 1. 748 2.042 
21 1.605 1.880 
22 1.480 1. 737 
23 1.370 1.611 
24 1.272 1.499 
Log V = 2. 51253 - 3.67288 (log D) +1.01315 (lo~ D) (log H) 
S. D. of coeff. 0.26591 0.108819 
S. E. = 0.06256 
Mean Error 
Ave. Bias 






10 . 605 
8.736 9 . 579 
7.344 8.089 
6.278 6.942 
5 . 440 6.037 




3.065 3 . 452 I 2.790 1 3.150 
1.737 1. 985 
120 131T' 




5.857 6 . 411 




3.518 3 .895 
3.233 3.586 
2 . 983 3.315 
2 . 764 3.076 
2.569 2.865 
2 . 396 2.676 





















Table 28. --Top alJJia vol wne, inside bal'k (B- inah top diamete'l')- - I.Je stem la'l'ch 
D.b.h. : Total height (feet ~ Sample 
(inches) : 10 20 30 40 50 60 70 80 90 100 110 120 130 size 
- - - - - - - - - - - - - - - - - - - - - - - - Cubic feet - - - - - - - No. t'l'ees 
9 5 .854 7.429 10.641 12 . 272 13 . 917 6 
10 4.628 5.940 8.657 10.052 11 . 468 15.824 14 
II 3.741 4.853 7.182 8.392 9 . 627 13.461 20 
12 3 . 081 4.034 6.057 7.117 8.205 11.614 23 
13 2. 5-:7 3.404 4.273 6. 116 8.077 10.139 11.203 23 
14 2 .185 2 . 909 3 . 675 5 .3 15 7.076 8.941 9.907 10 
15 2.512 3 . 194 4.664 6.256 7.953 8.836 7 
I, 2.191 2 . 801 4.127 5.575 7.128 7.940 4 
 
17 3.062 3 . 680 6.431 7.181 3 
18 2.737 3.302 5.837 6.531 1 
19 2.462 2.981 5.325 5.971 1 
20 2.705 4.881 5.485 2 
21 2.466 4.493 5.058 1 
22 2.258 4.152 4.683 0 
23 2.076 3.851 4.350 0 
24 1.915 3.582 4.054 0 
Log V = 2.89616 -4 . 02373 (log I) +1.11914 ( log D) (log H) 
S. D. of eoeff . 0.302677 0.120186 
S.F. . = 0 . 06567 
Mean Error 15 . 1 percent 
Ave. 8ias -i . 14 percent 
Ave. Deviation 11 .4 percent 
Table 29.--G~ss cubic bark voZume, entire stem--western Zarch 
D.b.h.: Total height (feeq Sample 
(inches): 10 20 30 40 50 60 70 80 90 100 110 120 130 size 
- - - - - - - - - - - - -
Cubic f eet - - - - - - - - - No. t1'ees 
2 0.02 0.09 17 
3 0.05 0.20 20 
4 0.09 0.35 0.02 18 
5 0 . 55 0.98 1.12 16 
6 0.39 0.60 1.00 1. 20 17 
7 0.81 1.36 1.64 16 
8 1.06 1. 78 2.14 14 
9 2.26 2.72 5.03 18 
10 2.79 3.36 3.92 4.49 5.07 6.78 18 
11 3 . 38 4.06 4.75 5.44 6.13 8.21 20 
12 4.02 4.84 5.66 6.48 7.31 9.78 23 
 
13 4.72 5.69 6.65 7 . 61 8.58 11.49 12.46 23 
14 4.37 5.48 6.60 8.84 13.33 14.46 10 
15 6.30 7.58 10.15 15.32 16.61 7 
16 8.63 11.55 17.44 18.91 4 
17 9.75 13.05 19.69 21.36 3 
18 10.93 12.78 14.64 16.50 22.09 23.96 1 
19 14.25 16.32 18.39 24.62 26.71 . 1 
20 15.79 18.09 20.38 27.30 29.61 2 
21 17.42 19.95 22.48 30.11 32.65 1 
22 19.13 21.90 24.69 27.47 30.26 33.06 35.85 0 
23 20.91 23.95 26.99 30.04 33.09 36.14 39.20 0 
24 22.78 26.09 29.40 32.72 36.04 39.37 42.70 0 
Log V • -3.28754 +2.00871 (log D) +1.0194 (log H) 
S.D. of coeff. 0.043917 0.062718 
S.E. = 0.05552 
Mean error· 13.0 percent 
Ave. bias • -0.06 percent 
Ave. deviation • 10.0 percent 
19 
Table 30 . --Doub le bark t hickne88 f or 8tem 8ection8 of 8pecified diameter--we8tern larch 
D. o . b . : D.o . b. (10ths of inches) D.o.b. 
(inches): 0.0 0.1 0.2 0.3 0.4 0 . 5 0 . 6 0.7 0.8 0 . 9 (inches) 
- - Inche8 - - - - - - - -
2 0.16 0.17 0 . 18 0.19 0.21 0 . 22 0.23 0.24 0 . 26 0.27 2 
3 0.28 0 . 29 0 . 31 0.32 0 . 33 0 . 35 0.36 0.37 0 . 38 0.40 3 
4 0.41 0 . 42 0 . 43 0.45 0.46 0.47 0.48 0.50 0.51 0.52 4 
5 0.53 0. 55 0.56 0.57 0.58 0.60 0.61 0.62 0.63 0 . 65 5 
6 0.66 0.67 0.68 0 . 70 0.71 0.72 0.73 0 . 75 0 . 76 0 . 77 6 
7 0.79 0.80 0 . 81 0 . 82 0 . 84 0.85 0.86 0.87 0.89 0.90 7 
8 0 . 91 0.92 0.94 0.95 0 .96 0.97 0.99 1.00 1. 01 1.02 8 
9 1. 04 1.05 1. 06 1.07 1.09 1.10 1.11 1. 12 1.14 1.15 9 
10 1.16 1. 17 1. 19 1.20 1. 21 1. 23 1. 24 l. 25 1.26 1.28 10 
11 1.29 1. 30 1. 31 1.33 1. 34 1.35 1.36 1. 38 1.39 1.40 11 
12 1.41 1.43 1.44 1.45 1.46 1.48 1.49 1.50 1.51 1.53 12 
13 1.54 1.55 1.56 1.58 1.59 1.60 1.61 1.63 1.64 1.65 13 
14 1.67 1.68 1.69 1. 70 1.72 1. 73 1. 74 1. 75 1.77 1. 78 14 
15 1. 79 1.80 1.82 1.83 1.84 1.85 1. 87 1.88 1.89 1.90 15 
16 1.92 1.93 1.94 1.95 1.97 1.98 1.99 2.00 2 . 02 2 .03 16 
17 2.04 2.05 2. 07 2.08 2.09 2 . 11 2.12 2 . 13 2.14 2 . 16 17 
18 2 . 17 2 .18 2.19 2.21 2.22 2.23 2.24 2 . 26 2.27 2 . 28 18 
19 2.29 2 . 31 2 . 32 2.33 2.34 2.36 2.37 2 . 38 2.39 2.41 19 
20 2 . 42 2.43 2.44 2 . 46 2.47 2.48 2 . 49 2 . 51 2.52 2.53 20 
Values computed from the single-bark-thickness equation : 
T -0.0474573 +0.0628597 (D.o . b . ) 
S.D. of coeff. 0 . 00056604 
S.E . = 0.068016 
R2 0.905 
N 1,295 4/' 
Table 31 .--To tal cubi c vo lume, i nside bark, including stump and t op- -Douglas-fip 
D.b.h . : __ ~~ ____ ~ ____ ~~ ____ ~~ ____ ~~ _____ T~o~t~a~l_h~e~i~g~h~t~(f~e~e~t~) ____ ~~ ____ ~~ ____ ~~ __ ~~ __ _ 
( i nches) : 10 20 30 40 50 60 70 80 90 100 110 
Sample 
120 size 
2 I 0.19 0.25 0 . 33 I 0. 43 
3 
4 






2. 25 2. 79 3.46 
7 3 . 07 3. 77 I 4.64 
8 4 . 01 4.89 5 . 97 
9 5.08 6 . 15 I 7.46 
10 7 . 56 9.10 
11 9 . 10 10 . 90 
12 10. 78 12 . 85 
13 12.59 14.95 
14 17.19 
15 19 . 59 
16 22.13 

























32 . 23 
35 . 59 





















53 . 65 
58 . 07 
62 . 63 










28 . 39 
31 . 97 
35.73 
39.66 
43 . 76 




66 . 74 
71.81 
77 . 04 
82 . 42 
8 . 18 
10.58 




25 . 96 
29.66 
33 . 56 
37 . 64 
41.91 
46 . 37 
51.00 
55 . 80 
60 . 78 
65.92 
71.23 
76 . 70 
82 . 34 
88·.13 
94 . 08 
Log V = -1.48037 +2 . 11615 (log D) +0 . 0137202 (H) - 0.00563672 (log D) (H) 
S. D. of coeff. 0.0262754 0. 00056526 ~.000420829 
S.E . = 0. 04546 
Mean error = 11 . 1 percent 
Ave. bias = -0.85 percent 






19 . 48 
23 . 08 
26.91 





54 . 21 
59.43 
64.83 
70 . 41 
76.15 
82.07 
88 . 16 




36 . 90 
41. 79 




69 . 25 
75 . 32 
81.56 
87.98 
94 . 57 
101. 32 
108 . 24 
115 . 32 
122. 56 
44 . 00 
49 . 59 
55 . 41 
61.43 
67 . 66 
74 . 09 
80 . 70 
87 . 50 
94.48 
101. 63 
108 . 96 
116.45 
124 . 11 
131.92 
139 . 90 
101. 66 
109.45 
117 . 41 
125 . 54 
133 . 84 




























Table 3Z.--Top cubic volume, inside bark (2-inch top diameter)--Dou~la8-fir 
D.b . h. : 
(inches): 10 20 30 
- - - -
3 0.074 
4 0.053 I 0.091 0 . 103 0.069 0.081 
5 
6 
0.056 l 0.067 0.047 0.057 
7 0 . 040 0.05 l 
8 0.035 0.044 




















0 . 090 0.098 
0.076 0.084 
0 . 066 0.073 
0.058 0. 066 
0 . 052 0.060 
0.048 0 . 055 
0.044 0.051 
0.041 0. 047 
0.038 0.044 





0 . 028 0.033 
0.032 
0.031 
Total height (feet) 



















0 . 035 
0.034 



























0 . 092 
0.084 
0.078 
0 . 073 
0.068 













0 . 041 
0.040 
0 . 039 
Log V = -0.57482 -1.79704 (log D) +0.63400 (log 0) (log H) 
S. D. of coeff . 0 . 14463 0.064633 
S. E. = 0 . 07169 
Mean error = 16.4 percent 
~ ve. bias = -1.5 percent 


























0 . 071 
0.069 
0.066 
0 . 064 






























































Table 33 . --Top cubic volume, inside bark (J-inch top diamet ep )--Douglas-fip 
__ ~~ __ ~ ... ____ ~~ ____ ~ ____ ~~ ____ ~Total he i ght (~f_~e~t~) __ ~ __ .~ __ ~ T~--~~~---'~----
30 40 50 60 70 80 90 ' ~ OO 110 
D. b. h. ~ 


























- - - - - - - - - - - - Cubic feet -
0.228 0 . 303 0.359 0.404 
0.23fl 0.280 0.321 
0.184 0.228 0 . 266 
0. 152 0. 192 I 0.227 
0. 128 0.165 0.198 
n.lll 0.145 I 0.175 
0.129 0.157 
0.116 0. 142 
0.105 0.130 




0 . 091 
0.086 
0 .444 -I 
0.358 
0.300 




































Log V • 0.22840 -2.13544 (log D) +0.68846 (log D) (log H) 
S. D. of coeff. 0.14572 0.063693 
S.E .• 0.06622 
Mean error . 15 . 6 percent 
Ave . bias • -1.6 percent 



































0 . 163 
0 . 156 




0 . 127 
0.123 






















































































Table 34.--Top cubic voZume. i n8ide ba~k (4-inch top diamet~)--DougZa8-fi~ 
D. b.h.: __ ~~ ____ ~ ____ ~~ ____ ~~ ____ ~~ ____ ~To~t~a~l~h~el~·g~h~t~(f~e~e~t~) ______ ~ ____ ~~ ____ ~~ ____ ~~ ___ 
(inches): 10 20 30 40 50 60 70: 80 90 100 
Sample 























0.682 0 . 820 I 0.934 1.033 
0.534 I 0.654 0. 757 0.846 
0.433 0.541 I 0. 633 0.715 
0.362 0.459 0 . 543 0.618 
0.309 0.397 I 0.474 0.544 
0.348 0.420 0.485 
0.310 0.376 0.437 
0.278 0.340 0.397 
0.252 0 .310 0.364 
0.285 0.336 
0.26;) 0.311 
















0 . 358 
0.335 























0 . 318 















0 . 511 
0.476 
0.445 
0 . 419 
0 .395 









Log V = 0.77690 -2 .19153 (log D) +0.64755 (log D) (log H) 
S.D. of coeff . 0.141294 0.0606155 
S.E. = 0.06072 
Mean error = 14.3 percent 
Ave . bias = -1.3 perc~nt 




















































0 . 509 21 
0. 484 13 
0.462 0.497 11 
0.442 0.476 8 
0.424 0.456 3 
0 . 407 0.439 4 
0 .391 0.423 0 
0.377 0.408 0 
0.364 0.394 1 
0.352 0.381 1 








































































Total height (feet) 
















0 .4 96 












































0 . 550 
0.525 
0.503 
Log V z 1.27970 -2.37428 (log D) +0 .66145 (log D) (log H) 
S. D. of coeff. 0.156891 0.0669301 
S.E . s 0.06570 
Mean error • 15.6 percent 
Ave. bias • -1.6 percent 










































110 120 size 









1. 377 18 





0.934 1.005 11 
0.886 0.955 8 
0.843 0.910 3 
0.804 0.868 4 
0.768 0.830 0 
0.735 0.796 0 
0.705 0.764 1 
0.677 0.735 1 
 Table 36.--Top cubic voZume. inside baPk (6-inch top diamete~}--DougZas-fi~ 
D.b.h. : 
(inches) : 10 


























































Total height (feet) 
60 70 80 































































Log V = 1.69009 -2.58148 (log D) +0.70505 (log D) (log H) 
S.D. of coeff. 0.180394 0.0762105 
S.E. .. 0.07278 
Mean error = 17.2 percent 
Ave. bias = -1.9 percent 





















































































 Table 37.--Top cubic voZume, inside bark {7-inch top diamete~)--Dougla8-fi~ 
O.b.h .: __ ~~ __ ~~ ____ ~~ ____ ~ ____ ~~ ____ ~T~o~t~a~l~h~e~is~h~t~(f~e~e~t~) ____ ~~ ____ ~~ ____ ~~ __ ~~ __ _ 
(inches): 10 20 30 40 50 60 70: 80 90 100 110 120 
Sample 
size 































































Lol V • 2.02163 -2.68436 (log 0) +0.71282 (log D) (log H) 
S.D. of coeff. 0.180002 0.074193 
S. E. • 0.06808 
Mean error • 16.3 percent 
Ave. bias • -1.6 percent 






















































































2.817 3.049 11 
2.645 2.867 8 
2.491 2.704 3 
2.352 2.557 4 
2.227 2.424 0 
2.114 2.303 0 
2.010 2.192 1 
1.916 2.091 1 
 Table 38.- -Top cubic volume, inside bark (8-inch top diameter)--DougZas-fir 
D.b.h. : 
(inches) : 10 20 30 40 50 
- - - - - - - -
9 4.701 5.896 7.029 
10 3.862 4.897 5.887 
11 3.233 4. 140 5.015 
12 2.748 3.551 4.332 
13 2.367 3.084 3.786 
14 2.706 3.342 
15 2.396 2.975 
If, 2.138 2.669 
17 1.922 2.410 










Total height (feet) 

















Cubia feet - - - - -
l 
9.162 r 10.178 
7.772 8.677 
6.696 7.511 I 5.845 6.583 



















Log V s 2.45281 -3.08509 (log D) +0.82531 (log D) (log H) 
S.D. of coeff. 0.179249 0.0728263 
S.E. • 0.06559 
Mean error. 15.5 percent 
Ave. bias • -1.4 percent 

















































































 Table 39.- -Gross cubic bark volume, enti re stem--Douglas-fir 
D.b.h.: ___ ~~ _____ ~ _____ ~~ _____ ~ ____ ~~ _____ ~T~o~ta~l~h~e~ig~h~t~(f~e~e~t~) ______ ~~ _____ ~~ _____ ~~ ___ ~~ ___ _ 
(inches): 10 20 30 40 50 60 70 80 90 100 110 
Sample 
120 si~e 
2 I 0.03 0.05 0.07 I 0.09 0.11 
3 
4 
0.05 I 0.10 0.14 0.19 I 0.23 0.08 0.16 0.24 0.32 0.39 
5 
6 
0.24 I 0.36 0.47 0.59 0.33 0.49 0.66 0.82 
7 0.43 0.65 l 0. 87 1.10 
8 0.54 0.83 1.11 I 1.40 
9 0.67 1.02 L 1.38 1. 75 
10 1.23 1.67 2.12 
11 1.46 1.99 2.53 
12 1.71 2.33 2.97 
13 1.97 2.70 3.45 
14 3.09 3.95 
15 3. 50 4.49 
16 3. 94 5.06 
17 4.40 5.66 




















































13 . 49 
14.67 
15 . 90 














































La, V • -2.84449 +1.36408 (log D) +0.777852 (la, H) +0. 285834 (log D) (log H) 
S.D. of coeff. 0.119975 0.056642 0.061730 
S.E. • 0.06428 
Mean error • 14.6 percent 
Ave. bias • -0.12 percent 








13 . 84 
15.37 
16.97 
18 . 65 
20.41 
22.24 
24 . 15 
26 .14 



















25 . 22 






























Table 40.--Double bark thickness for stem sections of spp.cified diametep- - Douglas-fir 
D. o.b. : D.o.b. (lOths of inches} D.o.b. 
(inches) : 0.0 0 . 1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 (inches) 
- - - - - - - - - - - Inches - - - - - - - - - - -
2 0.13 0.14 0.15 0.16 0 . 17 0.18 0.18 0.19 0.20 0.21 2 
3 0.22 0. 23 0.24 0 .25 0.26 0.27 0.28 0.29 0 . 30 0.30 3 
4 0.31 0 . 32 0.33 0 . 34 0.35 0.36 0 . 37 0.38 0.39 0.40 4 
5 0.41 0.42 0 . 42 0.43 0.44 0.45 0.46 0 . 47 0.48 0.49 5 
6 0.50 0.51 0.52 0.53 0.54 0 . 54 0.55 0.56 0.57 0.58 6 
7 0 . 59 0.60 0.61 0.62 0.63 0 .64 0.65 0 . 66 0 .66 0.67 7 
8 0.68 0 .69 0.73 0.71 0.72 0.73 0.74 0.7S 0.76 0.77 8 
9 0 . 78 0 . 78 0.79 0.80 0 . 81 0.82 0.83 0.84 0.85 0.86 9 
10 0.87 0.88 0.89 0.89 0.90 0.91 0.92 0.93 0.94 0.95 10 
11 0.96 0.97 0.98 0 .99 1.00 1.01 1.01 1.02 1.03 1.04 11 
 
12 1. 05 1.06 1.07 1.08 1.09 1. 10 1.11 1.12 1.13 1.13 12 
13 1.14 1. 15 1.16 1. 17 1. 18 1.19 1.20 1. 21 1. 22 1.23 13 
14 1. 24 1. 25 1.25 1.26 1. 27 1.28 1. 29 1.30 1.31 1.32 14 
15 1. 33 1.34 1.35 1.36 1.37 1.37 1.38 1.39 1.40 1.41 15 
16 1.42 1.43 1.44 1.45 1.46 1.47 1.48 1.49 1.49 1.50 16 
17 1. 51 1.52 1.53 1.54 1.55 1. 56 1. 57 1. 58 1.59 1.60 17 
18 1.61 1.61 1.62 1.63 1.64 1.65 1.66 1.67 1.68 1.69 18 
19 1. 70 1.71 1.72 1. 73 1. 73 1. 74 1. 75 1. 76 1.77 1. 78 19 
20 1. 79 1.80 1. 81 1.82 1.83 1.84 1.85 1.85 1.86 1.87 20 
Values computed from the single-bark-thickness equation: 
T -0.0276673 +0 . 0461299 (D.o.b.) 
S.D. of coeff . 0.000372306 


































o • d.b.h. 
5tum,E diameter range, i. b. 
Douglas-fir Western larch Lodgepole ,Eine 
1.7-2.6 1.7-2.6 1.4-2.4 
2.7-3.7 2.7-3.5 2.5-3.6 
3.8-4.7 3 . 6-4.5 3.7-4.7 
4. 8-5 .. 7 4.6-5.5 4.8-5.8 
5.8-6.8 5.6-6.4 6.0-7.0 
6.9-7.8 6.5-7.4 7.1-8.1 
7.9-8.8 7.5- 8 . 3 8.3-9.3 
8.9-9.9 8.4-9.3 9 . 4-10.4 
10 . 0-10.9 9.4-10.3 10.5-11.6 
11.0-11.9 10.4-11.2 11.7-12.7 
12.0-13.0 II. 3-12 . 2 12.8-13.9 
13.1-14.0 12 . 3-13.2 14.0-15.0 
14.1-15.0 13 . 3-14.0 15 .1-16 .1 
15.2-16.1 14.2- 15.1 16.3-17.3 
16.2-17.1 15.2-16.1 17.4-18.4 
17.2-18.2 16.2-17.0 18.6- 19.6 
18.3-19.2 17.1-18.0 19.7-20.7 
19.3-20. 2 18.1-19.0 20.8-21. 9 
20.3-21.3 19.1-19.9 22.0-23.0 
21.4-22.3 20.0-20.9 23.1-24.2 
22.4-23.3 21. 0-21. 9 24.3-25.3 
23.4-24 . 4 22.0-22.8 25.4-26.5 
24 . 5-25.4 22.9-23 . 8 26.6-27.6 
Regression Equations 
Equation 
o a -0.186432 + 1.00729 5 
' 0 = -0.126425 + 0.965427 5 
o • -0.253227 + 1.03641 5 
o • -0.292117 + 0.873569 S 



































0. 41618 0.991 
0.54636 0.982 
Tab]:! 42. --Stand vo l llne. cubic feet pe:r ac:re--pondel'Osa pine 
Basal area Average height of dOilinant trees (feet) 
(ft 2 ) 20 30 40 50 60 70 80 90 100 110 120 130 
20 144 216 288 360 432 504 576 648 720 792 864 936 
40 288 432 576 720 864 l,OOS 1,152 1,296 1,440 1,584 1,728 1,872 
60 432 648 864 1,080 1,296 1,512 1,728 1,943 2,160 2,376 2,592 2,808 
80 576 864 1,152 1,440 1, 728 2,016 2,304 2,592 2,880 3,168 3,456 3,744 
10C! 720 1,080 1,440 1,800 2,160 2,520 2,880 3,240 3,600 3,960 4,320 4,680 
12(' 864 1,296 1,728 2,160 2,592 3,024 3,456 3,887 4,320 4,752 5,184 5,616 
 
14\, 1,008 1,512 2,016 2,520 3,024 3,528 4,032 4,536 5,040 5,544 6,048 6,552 
160 1,152 1,728 2,304 2,880 3,456 4,032 4,608 5,184 5,760 6,336 6,912 7,488 
180 1,296 1,944 2,592 3,240 3,888 4,536 5,184 5,832 6,480 7,128 7,776 8,424 
200 1,440 2,160 2,880 3,600 4,320 5,040 5,760 6,480 7,200 7,920 8,640 9,360 
220 1,584 2,376 3,168 3,960 4,752 5,544 6,336 7,128 7,920 8,712 9 , 504 10,296 
240 1,728 2,592 3,456 4,320 5,184 6,048 6,912 7,775 8,640 9,504 10,368 11,232 
260 1,871 2,807 3,743 4,680 5,615 6,551 7,487 8,424 9,360 10,295 ! I, 231 12,167 
280 2,016 3,024 4,032 5,040 6,048 7,056 8,064 9,072 10,080 11,088 12,096 13,104 
300 2,160 3,240 4,320 5,400 6,480 7,560 8,640 9,720 10,800 11,880 12,960 14,040 
Table 43.--Stand voZume, cubic feet per acre-- ZodgepoZe pine 
Basal area Average height of dominant trees (feet) 
(ft 2) 20 30 40 50 60 70 80 90 100 
20 184 286 368 460 552 644 736 828 920 
40 368 552 736 920 1,104 1,288 1,472 1,656 1,840 
60 552 0 " 0 u_~ 1,104 1,380 1,656 1,932 2.208 2.484 2.760 
80 736 1,104 1,472 1 ,840 2,208 2, 576 2,944 3,312 3,680 
100 920 1,380 1,840 2, 300 2,760 3,220 3,680 4,140 4,600 
120 1, 104 1,656 2,208 2,761 3,312 3,864 4,416 4,968 5,520 
140 1, 288 1,932 2,576 3,22!) 3,864 4,508 5,152 5,796 6,440 
160 1,4 72 2,208 2,944 3,680 4,416 5,152 5,888 6,624 7,360 
180 1,65·6 2,484 3,312 4,140 4,968 5,796 6.624 7,452 8,280 
200 1,840 2,760 3,680 4,600 5,520 6,440 7,360 8,280 9,200 
220 2,024 3,036 4,048 5,060 6,072 7,084 8,096 9,108 10,120 
240 2,208 3,312 4,416 5,520 6,624 7,728 8,832 9,936 11,040 
260 2,392 3,588 4,784 5,980 7.176 8.372 9,568 10,764 11,960 
280 2,576 3,864 5,152 6,440 7,728 9,016 10,304 11,592 12,880 
300 2,760 4,140 5,520 6,900 8,280 9,660 11,040 12,420 13.800 
Table 44. --stand voZ"",e, cubic feet per acre--lJestern 'Larch 
Basal area Average height of dominant trees (f~et) 
(ft2) 20 30 40 50 60 : 70 80 90 100 110 120 130 
20 144 216 288 360 432 504 576 648 720 792 864 936 
40 288 432 576 720 864 1,008 1,152 1,296 1,440 1,584 1,728 1,872 
60 432 648 864 1,080 1, 296 1,512 1,728 1,943 2,160 2,376 2,592 2,808 
80 576 864 1,152 1,440 1,728 2,016 2,304 2,592 2,880 3,168 3,456 3,744 
100 720 1,080 1,440 1,800 2,160 2,520 2,880 3,240 3,600 3,960 4,320 4,680 
120 864 1,296 1,728 2,160 2,592 3,024 3,456 3,887 4,320 4,752 5,184 5,616 
 
140 1,008 1,512 2,016 2,520 3,024 3,528 4,032 4,536 5,040 5,544 6,048 6,552 
160 1,152 1,728 2,304 2,880 3,456 4,032 4,608 5,184 5,760 6,336 6,912 7,488 
180 1,296 1,944 2,592 3,240 3,888 4,536 5,184 5,832 6,480 7,128 7,776 8,424 
200 1,440 2,160 2,880 3,600 4,320 5,040 5,760 6,480 7,200 7,920 8,640 9,360 
220 1,584 2,376 3,168 3,960 4,752 5,544 6,336 7,128 7,920 8,712 9,504 10,296 
240 1,728 2,592 3,456 4,320 5,184 6,048 6,912 7,775 8,640 9,504 10,368 11 , 232 
260 1,871 2,807 3,743 4,680 5,615 6,551 7,487 8,424 9,360 10,295 11,231 12,167 
280 2,016 3,024 4,032 5,040 6,048 7,056 8,064 9,072 10,080 11,088 12,096 13,104 
300 2,160 3,240 4,320 5,400 6,480 7,560 8,640 9,720 10,800 11,880 12,960 14,040 
Table 45. --Stand volU71e, cubic feet pel' aC1'e--DougZa8-fil' 
Basal area Av erage height of dominant trees (feet) 
(ft 2) 20 30 40 50 60 70 80 90 100 110 120 130 
20 160 240 320 400 480 560 648 720 800 880 960 1,040 
40 320 4110 640 800 960 1,120 1,440 1,600 1,600 1,760 1,920 2,080 
60 480 720 960 1,200 1,440 1,680 1,920 2,160 2,400 2,640 2,880 3,120 
80 640 960 1,280 1,600 1,920 2,240 2,560 2,880 3,200 3,520 3,840 4,160 
 
100 800 1,200 1,600 2,000 2,400 2,800 3,200 3,600 4,000 4,400 4 800 5,200 
120 960 1,440 1,920 2,400 2,880 3,36(l 3,840 4,320 4,800 5,280 5,760 6,240 
140 1, 120 1,680 2,240 2,800 3,360 3,920 4,480 5,040 5,600 6,160 (, ,720 7,280 
160 1,280 1,.920 2,560 3,200 3,840 5,120 5,760 6,400 6,400 7,040 7,680 8,320 
180 1,440 2,160 2,880 3,600 4,:)20 5,040 5,760 6,480 7,200 7,920 8,640 9,360 
200 1,600 2,400 3,200 4,000 4,800 5,600 6,400 7,200 8,000 8,800 9,600 10,400 
220 1,760 2,640 3,520 4,400 5,280 6,160 7,040 7,920 8,800 9,680 10,560 11,440 
240 1,920 2,880 3,840 4,800 5,760 6,720 7,680 8,640 9,600 10,560 11,520 12,480 
260 2,080 3,120 4,160 5,200 6,240 7,280 8,320 9,360 10,400 11,440 12,480 13,520 
280 2,240 3,360 4,480 5,600 6,720 7,840 8,960 10,080 11,200 12,320 13,440 14,560 
300 2,100 3,600 4,800 6,000 7,200 8,400 9,600 10,800 12,000 13,200 14,000 15,600 
Headquarters for the Intermountain For',st and 
Range Experiment Station nr~ In Ogden, Utah. 




Bozeman, Montana (In cooperation with 
Montana State University) 
Logan, Utah (In cooperation with Utah State 
University) 
Missoula, Montana (In cooperation with 
University of Montana) 
Moscow, Idaho (In cooperation with the 
University of Idaho; 
Provo, Utah (In cooperation with Brigham 
Young University) 
Reno, Nevada (In cooperation with the 
University of Nevada) 
-Sf.-
Faurot, James L. 
1977. Estl mntlng merchantable volume and stem residue volume 
in (our northwest timber species: ponderosa pine, lodgepole 
pine, westen larch, Douglas-fir . USDA For. Serv . Res. Pap. 
INT-L96, 55 p. fntermQuntain Forest and Range Experiment 
Station, Ogden, Utah 84401. 
Presents tables and equations (or estimating total cubic volumes 
of wood, wood residue , and bark for ponderosa pine , lodgepole pine, 
western larch, and Douglas-Cir. Tables represent second-growthtrees 
80 year s old or less , rnD&'ing in s ize from 1-1 / 2 Inches d.h.h . to the 
mrudmum diameter measured for the respective species. 
KEYWORDS: volume esUmation , yie ld tables, merchantable volume, 
re s idue volume 
Faurot, James L. 
1977 . Estimating merchantable volume and stem residue volume 
in (our northwest Umber species: poDderosa piDe. lodgepole 
pine, western larch. Douglas-fir. USOA For. Serv. Res. Pap. 
(NT- 196, 55 p. Intermountain Forest and Range ExperimeDt 
Station, Ogden, Utah 84401. 
Prese nt s tables and «..>quati ons for estimating tota l cubi c volumes 
of wood, wood r esidue. and bark (or ponderosa pine . lodgepole pine, 
western larch , and Douglas-fir. Tables represent second-growth trees 
MO yf'ar s old or less , ranging In s ize (rom 1-1/ 2 inches d.b. h . to the 
mnximum diameter measured for the respective species. 
K'EYW'Oiii)s: volume estimation, yield tables, merchantable volume , 
residue vo lume 
